rearing temperature on growth and plasma levels of the somatotrophic hormones of 2 genetic lines of broiler chickens selected for 6-wk body weight (GL-line) or for feed conversion between 3 and 6 wk of age (FC-line) or for feed conversion between 3 and 6 wk of age (FC-line) . Blood samples were collected weekly and analysed for growth hormone (GH) and insulin-like growth factors ((IGF)-I and -II levels by RIA. The growth-depressing effect of the HT-treatment was more pronounced in the heavier GL-line and in males. A similar age-related pattern for all hormones studied was observed with the highest levels between 2 and 4 wk of age. FC-line chickens and males had consistently higher plasma GH levels than GL-line chickens and females respectively. No consistent effect of rearing temperature on plasma GH levels were observed. At 2 wk of age, HT-treatment resulted in higher plasma IGF-I levels while this was reversed from 3 wk of age onwards. GL-line chickens had significantly higher plasma IGF-I levels at 2, 3 and 4 wk of age. No consistent effect of sex on plasma IGF-I levels could be observed. For the whole period studied, GL-line chickens had significantly higher plasma (Johnson, 1988 (Scanes et al, 1980; Burke and Marks, 1982; Stewart and Washburn, 1983; Goddard et al, 1988; Leenstra et al, 1991) . The higher GH levels in specific selected lines (Decuypere et at, 1991) as well as in males during the rapid growth phase (Johnson, 1988) (Huybrechts et al, 1985; Goddard et al, 1988) . Scanes et al (1984) found higher plasma IGF-I levels in high weight selected lines of both dwarf and normal chickens compared to the low weight selected lines. However, Goddard et al (1988) did not find any differences in plasma IGF-I concentrations between growth-selected compared to selectionrelaxed broilers while selection for body weight gain or for feed conversion did not reveal any differences in plasma IGF-I levels either (Leenstra et al, 1991 Contrary to the GH data, between-sex comparisons showed no effect of sex on IGF-I levels (Scanes et al, 1989; Leenstra et al, 1991 ) .
Data on insulin-like growth factor-11 (IGF-II) levels in growing chickens are rather scarce. Scanes et al (1989) reported markedly reduced plasma IGF-II levels in sex-linked dwarfs compared to normal chickens whereas plasma IGF-11 levels in normal chickens selected for low body weight were slightly lower compared to chickens selected for high body weight. Faster-growing broiler chickens had higher initial IGF-II levels but lower circulating IGF-11 levels during the grow-out period compared to chickens of a laying strain while higher plasma IGF-11 levels were found in females compared to males (Buonomo, 1989 ).
Although temperature, as an important environmental factor, profoundly affects growth rate of chickens, there is very little information on the effect of temperature on GH secretion in growing chickens and no information on the extent to which plasma IGF-I and IGF-11 levels are affected by this environmental factor. Harvey et al (1977) observed lower circulating levels of GH after chickens had been exposed to cold for a short time while Scott and Washburn (1985a) (Scott and Washburn, 1985b) .
In view of the lack of information on IGF-11 in growing chickens of different lines and on the effect of rearing temperature on somatotrophic hormones, the aim of this study was to compare plasma GH, IGF-I and IGF-11 levels in 2 lines of broiler chickens selected for weight gain or for feed conversion and reared under 2 different temperature conditions during their rapid growth phase up to 6 wk of age.
MATERIALS AND METHODS
Chickens, housing and management t
The chickens used in this experiment originated from the twelfth generation of 2 selection lines both originating from commercial broiler sire stocks. The GL-lines was selected for 6-wk body weight and the FC-line for food conversion between 3 and 6 wk of age. The history of these lines and information on production traits has been given elsewhere Pit, 1987, 1988) . The chicks were sexed and wing-banded at hatch and were housed by line and sex in litter pens (± 10 chicks per pen). The pens were arranged in 2 environmentally controlled rooms. In one room, the temperature was 33°C up to 2 wk of age and 32°C thereafter (high temperature treatment, HT (1988) . The detection limit of the assay was 2 ng/ml and the intra-and interassay variation coefficients were 4.0 and 15.5% respectively. The plasma concentration of IGF-I was measured with a heterologous radioimmunoassay (Huybrechts et al, 1985) . The intra-and interassay coefficients of variation were 6.9% and 20.2%
respectively. Plasma IGF-11 concentrations were determined by the heterologous radioimmunoassay of Buonomo et al (1988) with intra-and inter-assay coefficients of variation of 4.9% and 7.6% respectively.
Statistical analysis
The hormone concentrations in plasma were subjected to analysis of variance with temperature, line and sex as fixed effects (Genstat, 1987 A consistent and significantly higher plasma IGF-11 level was found in the GLline over the period studied (tables II, V). Both lines exhibited similar age-related changes with a maximum at the age of 3 wk. As regards IGF-I, no effect of sex on IGF-11 levels was observed, except for wk 2 where slightly higher values were observed in females. In contrast with IGF-I, no consistent effect of rearing temperature could be found. Only at the age of 5 wk did the LT-treatment result in overall higher IGF-II values compared to the HTtreatment, while this was reversed at 6 wk of age.
DISCUSSION
The higher body weight of the GL-line compared to that of the FC-line confirms earlier data Pit, 1987, 1988 ; Leenstra et al, 1991 The depressive effect of high environmental temperatures on body weight and growth rate has been well documented (Howlider and Rose, 1987) .
The more pronounced effect of rearing temperature on growth parameters in the heavier GL-line and in male broilers is also consistent with the earlier findings of Cahaner and Leenstra (1992) .
The age-related changes in plasma GH concentrations as well as the higher GH levels found in male broilers compared with females during the ascendent growth phase confirm earlier data (Johnson, 1988;  Buyse et al, 1991; Leenstra et al, 1991 (Harvey et al, 1977; Washburn, 1985a, 1985b) and to some extent of T 4 in young growing chicks of a laying strain in response to cold exposure were opposite depending on the length of exposure (Decuypere and Kuhn, 1988) . The importance of the time factor in the interpretation of changes in thyroid hormone concentrations in response to a temperature stressor has already been mentioned by Bobek et al (1980) . Plasma hormone levels are indeed the integrated result of production and release (input) and elimination and tissue utilization (output). Whatever regulates these input-output factors probably does not change simultaneously upon changes in ambient temperature. Interpretation of changes in plasma GH, IGF-I and IGF-11 levels upon changing environmental factors such as temperature, therefore, will need quantification of a qualitative model of input-output factors regulating plasma hormone concentrations.
